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Abstract of JP6047021 

PURPOSE:To provide a motion correcting 
method by detecting a motion in parallel 
movability in a slice surface generated 
suddenly by only one of the upper half or the 
lower half of measuring data. 
CONSTITUTION:Measuring data are divided 
into a center low zone and a high zone and 
their motions are detected and corrected by 
different methods, respectively. After the 
motion correction processing of the center low 
zone is executed, as for the motion correction 
to the high zone, when the measuring data are 
divided into an upper half and a lower half, the 
data of a half of the side in which the motion is 
generated are estimated by utilizing a complex 
conjugate point symmetric property from the 
data of a half of the side in which the motion 
does not occur, a phase difference between 
the estimated data and the measuring data of 
a half of the side in which the motion is 
generated is taken, and by estimating a phase 
deviation caused by the motion from the phase 
difference data by the minimum square 
method to detect the motion, the motion 
correction processing is executed. In such a 
manner, the motion correction can be 
executed without deteriorating S/N of an 
image. 
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? t 3 0 1 </)^— ^^»ibS*S 3 0 3 <7)J6^-r — * I 
D(k :: , ky)(kv^-N— 1) ^^q 0 

[0 0 6 7] (^f77 1 9 0 2) S(k x , ky)<7)«Sc3 
0 1 !:ltf-^IU(kx, k y ) ir^fiti^^^ 5, 

[0 0 6 8 ] 



PU(k x , k y )=arctan(S (kx, k 7 ) *conj ( I U ( k x , k y) ) ) 
(k : >Nrl) 30 
PI^IJCLT, S(ki, k 7 )<DM$L3 0 3 J^IH/ET^ — 9 I * [0 0 6 9] 
D(kx, k y ) ^<75f£t§^ J: o 0 * 

PD(k x , k y )=arctan(S (kx, ky) *conj (( I D ( kx, k y ))) 
(k y ^-N- 1 ) 

conj( )li***aS:*^t 0 "=PU(k X) ky) £fcl±PD(kx, ky) ;c*tLT; M 

[0 0 7 0] (Xf ■ < /7'9 0 3] ft^Y >k y (k y ^N P U ( k x, ky) *tzl* 

+ 1, ky^-N- 1 ) JCiSStSfifcBaT*— * Pky(kx) * 

MP D (kx, k 7 ) = (Pky(kx- b) + P ky (kx- b + 1 )+•■• + Pky(kx) + 

Pky(kx+ b - l) + Pky(kx+b))/(2 b + 1) 
(kx=-Nx+ b -Nx-b) 



[0 0 7 1 ] (Xir 0 4) WTt'Mfot/jC 

y(k y ^N-f 1) fCib'^-C, MPUfkx, ky)<D$k'h- 
*r£il^EW [s u (k 7 ), e u (k y )] l§j$| 
;CL-T N Si#c3 0 3<oftk y (k y ^-N- 1 ) ic::fc5l^ 
*C% MPD(kx, ky)cO*/JO»ifeafflEI« (sd 

(k y ), e d (ky)] &3fctf>£ a 

[0 0 7 2] Ufy7'9 0 5) ffiJ$ 3 0 1 GQftky(k 
y ^N-hl) M^o^T, EGO (su(ky), eu(ky)] 



50 



T-MPUUx, ky) icft/h-*fe*rafflL. tt (2) 
Wp(ky), r(ky) = q(ky)k y (ky^N4-l) *Ji5£ 

[0 0 7 3] ^SCUT, fSi£3 0 3(50ftky(k y ^- 
N-l) JC^^T, \Km Csd(ky), ed(ky)] T'M 
PD(kx. k y )S£ft/h-*ffi£iaJBU » (2) cop 

(ky), r (ky) = q (ky) ky(ky^-N- 1 ) ^{t^^ 

[0 0 7 4] (^f y^gOB] ^fy7'9 0 5-c-It 

Lfcp(ky), q (ky) (ky^N+ 1 ) Ucfc*K S(D, 



(8) 



SBiW 6-4702 1 
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(2) JC t >^5# ky^N-h 1 }c*5l^"C, S(kx, k y ) 
JC fittH rfjuE&H £ fTofcr-^SU(kx, k y ) £ ff o B 
[0 0 7 5] iBJB&icLT, ^7^9 0 5t'ltL/-:p 

(ky), q(ky) (ky<-N- 1 ) M £ »J % ^C(l), (2) 

!:o>oSkyS-N~ 1 -C^^-C, S ( k,, ky) \Z{tL 

tStSjE&g&fT itzT — 9 S D(kx, k y ) $rf#5, 3 
[0 0 7 6] C*/jNZl*«feafflKIBftSx^y^] ft/Js 



14 

* [0 0 7 7] (^f77*100 1j At)t Lt, -g^* 
>ky ICib^tSffita^T-'-^ PU(k,, ky) ^fcjiP 
D(kx, ky) *:Sitft5 e 

[0 0 7 8] (Xfy7'1 0 0 2) #7*f Vk 7 M*SJt 
SffiS*^— ^Pk 7 (kx) = PU(kx, k y ) ^f-JiP 
D(k.x, k 7 ) ICxt LT, »ifc5^»a (k.0(k,= -Nx 
+ b -Nt- b) Sri: 6, 

[0 0 7 9] 



^ (k x ) = (P k y ( k x - b ) + P k y (k x - b + 1 ) + -+P ky(kx) 

+ -+Pky(kx+b-l) + Pk y (kx+b))/(2 brl) 
a (kx) = ((Pky(k x -b)-Mk x ))H(Pky(k x -b + l)-/i(k x )) 



•■+(Pky(kx)-ju(kx))2 + - + (Pk y (k x +b-l) 
-M(kx))2+(Pk 7 (k,fb)-Mkx))V(2b+l) 



(^t^1 00 3) »»#«ffia (kx) rt< Oc, 
c] !C^^T, l#V^|6^I^^)k.x ^t*, - c < 
a l< a 2< ■< ai< c ^"^"5 = 

[0 0 8 0] [^f^ri 0 0 4] length(0) = a i + 
c, length ( i ) = ain- ai( i = 1~ 1 - 1 ), length -0 
( 1 ) =c- a i^i"5c Z<Db #length( i ) (i=l — 
1 ) frft*:ht£Z> i $r^^imax>-^6 a 
[0 0 8 1] (^fy7 , 1 0 0 5) WAHt, [a 
imas, a imax^i] ~~~<?imax=0 , imax-h 1 

= 1+1<7>>£\ -ciX^iXa imax=- c, a i*ax-l = c t 

to, 

[0 0 8 2] Ci*«eDfttSHE«aW2) S&tfcCQfttfS 

^?r¥?tffc:1-5o tit, ;L<D*fe^3p»fM&S*Lfc 
l^ot, & (2) COp(kv), q(k 7 )*ritfii-5^ % 

(k y )*^fi q (ky)coffifi, mm{cmi)ut.fztim'p-r 



^T^-^COlSt^^Ji^f y h<03BSW*XffcW: % spiff 

f t l 7t m <d %r y << >- r t co fit n m =r r — * <z> is * * ^ n * 

[0 0 8 3] f£ot\ ft*3g±7-f >*»<b«S«*|a>g- 
l#<7>7*:^£^a±e<a*fe{cj:5p (k y ). q (k 

0Jj^g*BtO7-f vscfcsts P (k y ), q (ky)colK^tl 

W±fltJx"C^*vM§'g\ rc0 2o(7)M^7-i'y<7)r B 1<7)p 
(ky), q(k ? )Wlfl W±W*feT*fi«J£-CSfc1^0> 

>p(k y ), q<k y )<0tt£#*!>-3r fcici-S. ftSlc, 

>N-h 1 — N+ g 7^>\Z^^X. ®j£riM§£LTt^ 

A0:l^t*t4H\ ^;t', (S^fttJSlE^-ry^i o 

2 3 0 2 M_LT g 7^f >'f ojJD^f; 

mm (-N- g ^ k y ^N + g ) JCift#MiE^tT9 wt 

[oo8 4] ut, mm(DW)%ffiiE%imM2&mi it- 

[0085] (^7-y7 s 1101-1102) i£ii$t7>t& 
tMlE^r^^J 1 C07f77'9 0 1 ~ 9 0 2 £[5] C« 

[0 0 8 6] l^^ryZfl 10 3] jSJ£ 3 0 1 <T>"7 -<> 
ky((N y /2 - D-g+Uky^Nrl) {Cjfc^T, 



EPU(k x , ky) = PD(kx, ky) + PD(kx, k y +l) + 

-+PD(kx, ky+g-l)/g 

C tic J: 9 % jatB^r-'-^tc^ftl^fT^, * y /2 + g - 1 ^ k y ^-N- 1 ) fC*D^T, 

[0 0 8 7] lUJtMLT, i^i^3 0 3^^-T^k y (-N ★ 

EPD(k x , k y ) = PU(kx, k y ) + PU(kx, k y -l) + 

-+PU(kx, k y -g + l)/g 

[0088] (^f 7 7 , l 104] KlSlcCOWj^MiEAQra 3o K7)7-f > k y ((N y /2 - 1 ) - g + 1 ^ k y ^ N + X ) \Z 



» 



I 



(9) 



ISSUES-* 7 O 2 1 
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^>Jt5EPU(kx. ky)60*/JO*ffiafflKIB Csu 

(ky), e U ( ky)) 3, 

[0 0 8 9] fH^i-LT, ftJ$3 0 V k y ("iN 

y/2 + g - I ^ ky^-N- 1 ) ^*>it5 E P D(k s , 
k y )<oft/J.3*j£aifflKBB Csd(ky), ed(k y )3 £ 

[0090] Or-y^ 1105] J^i^3 0 1^7-f> 
ky((Ny/2 - D-g+Uky^N-rl) {Cio^T. 
EW Csu(ky), eu(ky)] "CEPU(kx, k y );c^ 

'h—mmzMm u §&<2)<t>p (k y ), r (k y ) = q 

(ky) ky((Ny/2- l)-g+Uky^N+ 1 ) £|f/£ 

[0 0 9 1 ] PJ^ICLT, 0 3<D&?sf Vk y (- 

Ny/2 + g-l^ky<-N-l):cioV>T, EIW Cs 
d(k y ) t e d (ky)] t'E PD(kx, ky) |C*/J*— S*fe 
SriBfflU &(2) ^p(ky), r (k y ) « q (ky) k y (- 
Ny/2rg-Uky^-N-l) ^tt^-Too 

[0092] [Xf'^llOe] ftJ$ 3 0 1 eOffiftfl 
^((Ny/2- l)-grl>k : >NTl) iC^T, 
p (ky), q (k y )dHfctH=>=i- KjE<D*!p|SCgIsIiia 
LTtfflnt, L< f±irt<M-5flBjte7-f >^Nr 1 S j i< 
j 2<-< j n <N 7 t-rs, P«iCiK«3 0 3(Z>8MMi 
J£ (-N 7 /2 rg-li ky^-N-1) (C^i^Xp 
(k y ), q (k y )^ffitS3i> KA^^f^li-glHlii^L 
TWAnk L < f»>toi^7^ >*r-N y < j i' < j 
2 <•••< j „' ^-N - 1 ito, 

[0 0 9 3] C^^ : yT7'l 1 0 7] ftEM [ j k . j k-l 
-1] (k=l-n)C:t\ j nH = N 7 t-t-S)JC*5t^ 

"C, O L j krl— j k^ g &»bf^ C j k, jk-l— g] !C 

*5V*"C\ * 7^:7*1 1 0 5 -CJiTE L fl p (ky), q (ky) 



Cjk*i-g+l, j k-l- 13 SC*5V^TJ±, 



(jk-i-g), q ( j k-i-g)JCJ: 9, S(k Xf ky)tc£ 
tSfaiE&S^fTofcr'— * SU(k x . ky>3n#o a 

[0 0 9 4] fcLikM-jk<g4e>tf, [jk, jkH 

- 1] IZ$5^X*7- y~f% 0 5£|TfT-f >5Ccfco-C 
t#«bn^5p(ky), q(k y )MJ;<9, S(kx, k y )Scfeffi 
M3E«ta«:fTofc7 f — * SU(k x , k y )'SrSo 0 
[0 0 9 5] W«ic Lt, #EPb1 ( j k' - 1 , 
j k+i' ] ( k = 0 - 1 ) (' 'T\ jo=Ny£-f 
S) l£*5l*T, jk*i' - jk' Sgftfetf, [jk' + 

g, j kri' ) ic*3VTf±, ^f^yi 105 -c*Ji/£ l 

fcp(k y ) , q(k y ) let 9, [jk' +g-l, 
jk' J !C*Sl»TJi, p(jkn' +g), q(jk+l' + 

g) sct^ s(k x , ky) (cfitatiiE^a^'fTofz^ 

-^SD(kx, k y )£f#3 0 
[0 0 9 6] i> L j k-t' - jk' <gtt<btf, 
(jk' , j k-l' -1] iC^Pt^f y:/9 0 5 £HfT 

to: £icj: n»e>ixs p ( k 7 ), q(ky)i:i^ s 

(kx, ky)SCfit8ijE^l^fTof;f-? SD(kx. k 
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[0097] <»SW2 >Wfc«2-ej*, jsi^f>i 

= — $f^£w^%%^5, Hi 6 (a) {lH]2(^'>x 
^■-M-IiSl »T, 5l 2 x 2 5 6vh'J-7? *tf>fHM£RiJ 
d4oOJ; o!*5 0(/)7n y ^ fC^Jtfc t # JC, 5^ 

i^rnen i o(^= =— laoayn 

<5, ZG0*§^ ^(7)XtVx2- gf$j£cQ&J 1 / 5 

[0 0 9 8] *1SMUC*5V*-C, B&«-e3££L£ft#3r 
& 1 = - fScer^ofc-^/u-^^^ — *>— ^> x^- 

-v- = - 3^14 ^ x it$j-f « r t j; o r . nmcom 

I^t ; >^n — xfe ;c j: o r ft ib n 7=*— ^ co m 

[0 0 9 9] [Hi 6 (b) il % 6x=r-(D^;l/fx3- 

"9 , ilxzi->g2x = -^^tl^i-L7'p-7^4 0 1 

rtl^tiyo y^404 i:7'n.^ 4 0 5iC#J^T-Qo 
^/t. |3x = -il4x3-^7'ci/^4 0 3{:|l|^ 



50 



a co m ^ % 6 ^ » - ^- co a -ee ^ -5 *s- ?± , 

l4---;a o«-ius*ifc^o ^ 4 0 3coT#^> 

^fm, M3xn-i;j: »)ffHM§jh,fc-7 P n y ^ 4 0 3 <D 
T^»i, 8543: = — 5Cj;»)«-ai$ixt^oy^4 0 3 

^ 4 0 3co^-^fi, fft#fi0j»aP^/^-C^^/j:V\ 

[oioo] wt, z<Dmxx*>=-=-m&mz£v 

»m S ix x - * ic*s it 5 Hi t ^tti ?j & Jc o ^ TfftPJ! -f 

5. »#^ffiri, 7'n;^ 40 2t4 0 4^ftl7 f - 

= - (i = l, 2, 6) {zj:orihI'J$tif-^ij7^ 
— -^SrSiCkx. k y ) (i = l, 2. 6) 



(10) 



ftffl¥>6 -4 7 0 2 1 
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[ 0 1 0 1 I 

-?X2 y? 4 0 2 GOfHIlT-*— ^ 
7 n 7 7 4 0 3 (OfffffllJ-r— * 



:/p -77 4 0 5 0)fH!Hr — * 

[0102] [^fj/7'1201] 7^7^4 0 3 GD± 
¥^<Z>^-?S 3 (kx, k y ) (0 £ k y ^ 2 5) i:T^5> 
<7)f-^S4(k x , k y ) (-lgky^-25) i£J:5* 

?S5(k x , k y ) (-2 6 ^ k y ^- 5 1) /i^, /n— 7 
***W^ — V'V^JwJ; 0 % 7'D7^ 4 0 2OT^ 
^ltf-^ID2(k X( ky) (2 6^ky^5l) *T 

PU2( kx, k y) =arctan ( S 2 
(5 1 ^ k y ^ 7 6 ) 
mffi'iZlsX, yny^4 0 2OTf5;W-^S 
2(k x . k y ) (2 6 ^ k y ^ 5 1 ) £fli^r — ^ I Dj(k 

P Di'( k x , ky) = arctan( S2 
(26< k y S 5 1 ) 
Z^"C\ conj ( ) l*H**«&**>i- 0 
[0107] [Xf^T 1 ! 2 0 3] &7^>k y (26^ 
k y ^7 6) {C^Jt^fitg^T 2 — ^ PU2(k x , k y ) £ 
PD2(kx. k y ) JC^LXIIM^J 1 tO^tOSdtjfiE^ 
lt0XT77°9 0 3 <7)*ifc-C?5pit fc5rffl\ MPU 
2(kx, k y )(51^ky^76) £MPD 2 (kx, k y ) 
(2 6 < k y ^ 5 1) ^ftS-Too 

[0103] (7f77 5 i 204] mmm 1 wss«oo«!i 

^k y (5l^ky^76) {CfcJV^T. MPU2(k x> 

ky)^»/h-*«feafflKIB (sulky), eu(ky)] & 

[0 10 9] [^ttJCLT, #ky(26^k y ^5 1) }d 
d (k y ), e d (k y )] £r^#>3 0 

[0110] [Xf77'l 2 0 5] &ky(5Uk y ^ 
7 6) iCibH^T, Elffl [ s u (k y ) 0 e u (k y )] "CM P 
U2 (k x . k y )«c:*/KZJfe&£5SffiU lc(2)Wpj(k 
y), r2(ky) = q 2 (k 7 )ky (5 l^k y ^76) 3rJf/E 

[0 1 1 1 ] mm'i^LX. #k y (26^k y ^5 1 ) [Z$5 
EPbI Cs d (ky), ed(ky)] t'M PD:{k x , 

k y ){CfHOfftfe3:SfflU t& (2) 60 P 2(ky), r 
2(k y )= q:(k y ) ky (26^k y ^51) ^tg D 
[0112] [Xf 77'1 2 0 6) Xfj/7'1 2 0 51; 
<fc9«l'£Lfcp2(ky), q2(k y )(5Uk,^76) tc 



18 



S i ( k x, k y ) 77^k y ^l 27 

S2(kx, k y ) 26gky^76 

S 3 ( k x, k y) , S 4 ( k x, k y) 

-25^ k y ^ 2 5 
Ss(kx, ky) -7 6gk y ^-2 6 

SeCkx, k y ) -127^kv^-78 

* [0103] P1^{CLT, y? 40 3 W±*»cof 

-?S4(kx. k y ) (0 < k y ^ 2 5) <5:T^tO^— * S 
io 3 (kx, k y ) ( - 1 ^ k y ^ - 2 5 ) (C J: 5 ^MW^Ifl 

7'D7^4 0 4(/)T^f-^S5(kx 1 
ky)(-76^k»^-5 D^P), ^— :7^^ W ^ 

MU 2 (kx, ky) (5 l S kyS 7 6 ) ^rfhSi-Oo 

[0104] [Xf 7^1 20 2] 7'D7^ 4 0 2CO± 
^f-^S2(k,, k y ) (51^ky^76) tmi£ 
7-^IU2(k,, k y ) £<7){£f9M^> o 0 

* [0105] 

(kx, k y ) *conj< I U 2 (kx, k y ))) 

20 

*x, k y ) bniirfamZbZo 

* [0106] 

(k x , k y ) *conj(( I D2(k x , k y ))) 



*o #7c y ?\cn-rZ>±^ft<»WirmT--9\c 

7n 7^40 1 <D±¥-ft 

Si(kx, ky) 1 0 2 ^ ky^ 1 2 7 p (ky)=p 
2(k y - 5 1 ), q(k y )=q 2 (k y -5l) 
7'c^ 4 0 2CD±^7" 

Sq(kx, k y ) 5 Uk y ^76 p(k y )=p 
2 ( k y) , q ( k y ) = q 2 ( k y ) 
7o-7^4 0 3 CO±¥ft 

S3(k x ,ky) 0^k y ^25 p(k y ) = p • 

2(k y +5 1), q(k y )=q;{ky+5 1) 
y<? 4 0 4<D±¥ft 

Ss(kx, ky) -5 1 ^ky^-2 6 p(ky)= P 

2(k y +2X5 1), q(k y ) = q2<ky+2x5 1) 
7 D y 9 4 0 5 i7)_h¥^ 

Se(k Xt k y ) -102^k y ^-77 p(k y ) = p 
2(k y +3X51) ) q(k y )=q 2 (ky+3x51) 

f-^SU(kx, ky) 

[0113] mmicur, ^^^^1 2 0 5tc£ ^it^ 

L'7tp2(ky), q2(ky) (2 6 ^ k y ^ 5 

yD^MO i </)T4^ 

Si(kx, ky) 77gk y ^102 p(k y ) = p 

2(k y -5 1), q (k y )= q2(k y - 5 I) 
7^ 4 0 2(OT4 £ 5)* 



30 



40 



50 



(11) 



6-4 7 0 2 1 



19 



p ( k y) = p 



p ( k 7 ) = p 



S2(kx, k y ) 2 6^k y ^5 1 

2 ( k y) , q ( k y) = q 2 ( k y) 

7 a y ? 4 0 3<7)T^^ 
S 3 (k x , ky) - 2 5 < ky< 0 
2 ( k y + 5 1) , q (ky) = q2( k y r 5 1) 
7'd 4 0 4crjT^7f 

S s ( k x, k y ) -7 6^ky^-5 1 p ( k y) — p 

S(k 7 +2X51), q ( ky) = q2(ky-h 2 X 5 1 ) 

y$ 4 0 SWT^ 
Se(kx, k y ) -127^k y S-102 p(k y )=p 
2(k y +3x5 1), q(ky)=q2(kyf 3X5 1) 

</5 t - * £ ft sb 5 z £ ( c J: o r f# h ft o It if I £ DQ ± 1* <n 
9 SD(kx. k y ) q 0 
[0 1 14] l*T 7 7'1 2 0 7] (SffitSiE^— ^ SU 
(kx, ky), SD(kx, ky)^7-yxMLTI^ 

[0115] 

lau * tb l m * t5 > «b it i'j v 2 ' - * i -z m * sbe - t- 5 

[Hi] *«WcoH*« 1 }c*3Jt5»#1*]E«LS^50:S 
[B2] ^le^^^^jfei-o^^^Af^^-^J^i- 



[0 4] 6^=1 — e>3i=3— »ge;c:fcit^#3i 
ims] H-aiffiiB^'* 7 >r > jcj^t 5 fitted- * co#f 



10 



20 



30 



20 

[17] *«W^j|JKMi ici-i«t5»2<D(S« I P*«olt 

[18] #^3co3l*S0SJ 1 JCjottSS3(Z)teigc^*^» 

[19] *Jg«<o*Jtt«iJCi3it5JBi«>iK««)»tli 

jEfam&kotiim? n -i D 

1110] *5SW<o*Jt«U-*35t5, ftS9£RB0>«-7 



[111] *«W<0**«liC*5 8t5*2^iBJ«0«l 



in 2] *«w^**«2jcfc$ts«itiijE*ais^ 

[113] ^M^^^^j 1 {C^^rlfet^IE^S^fT 



[114] *&m<nn&miiz&\,*x9b%mjEwm&¥r 

[115] 1 fcjo^TifetMlE^^ft 

3 IHM -r — ^ £ 8i,f£ i~ £ <D is— >r > * (O — 0tj & ^-f- 



[H6] KjS^tr>-= = -«Baic:*3jf5, t£3fc->- 

[*?»*>iMi] 



2 0 2 0 1- «il^ 4 2 0 2-^fl 
3S N 2 0 3"-«#Mg*WS£^ 2 0 20 5 
— flOS^R, 2 0 6-CRT^'M, 2 0 7-/^ 
•>-)->^77^/K 2 0 8-/-yyx», 3 0 
4---k y «L 3 0 5-k.i, 5 0 1 — #f9 iSUfe, 1 

3 0 1 3 0 2-zMI«, 13 
0 3-»y*|fil«*HB». 1 3 0 4-"X*fi«#HK», 1 
3 0 5 -Signal, 1 3 0 6 -{itg^ — K > 1 
3 0 14 0 1 -tt7-y3 
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